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Why do well selected, well trained, and well rested crews take actions that place normally func-
tioning aircraft into situations of crisis? To prepare for future enhancement and development in
aviation we must learn to understand and explain these events from a physiological as well as
functional cognitive process level. Mental fatigue is a psychobiological state caused by prolonged
periods of demanding cognitive activity. (Samuele M. Marcora, 2009)
Traditionally, we are externally focused. Flight crews are given systems, hardware, software and
procedures for operation. When problems arise the form of incidents, accidents, or other failures,
the fix is too often externally focused. Solutions tend to be reactive, looking back to solve prob-
lems with check list, procedure, or regulation changes. Crew Resource Management (CRM) and
Threat and Error Management (TEM) have been approached much in the same manner. This re-
search attempts to take a true human centric view by exploring the origin of response in the brain,
considering the nature of cognitive variability as affected by task loading. Our understanding of
cognition is based on how Human Factors (HF) theory, Task analysis and the dynamic influences
we face, integrate. Operational TEM and CRM depend on accurately understanding the expres-
sion of cognition. Fatigue is a hidden influence. It impacts all aspects of cognition. HF theory
that doesn’t account for it fails in predicting SA. Task Analysis that ignores it overloads the crew.
The dynamic nature of aviation is exacerbated by it. Do we consider the reality of the influence of
mental and physiological fatigue today in what we plan? Do we understand the level of variable
cognition expressed at an individual level? Do we effectively assess our crews to determine their
working memory capacity and through put?
Current research provides an ability to look at cognitive response from an inside out perspective.
A study by Van Dongen et al (2011) explored the impact of heavy task loading and performance
effectiveness. They and other studies describe degraded cognitive response as a result of heavy
task loading as mental fatigue . Significantly they postulate that task generated mental fatigue,
when overlaid on a sleep loss fatigued brain results in an exponential degradation of performance.
According to Möckel et al (2015) long lasting involvement in a cognitive task leads to deficits
in attention, working memory and action control. A study by Goel, et al (2014) suggests, mental
fatigue combined with sleep loss result in an exponential decrease is effectiveness. Faber et al (2012)
said that Mentally fatigued individuals were shown to have problems blocking out distracting
stimuli, leading to an increase in the number of errors. This study also discussed the inability to
ignore irrelevant information when mentally fatigued.
Mental fatigue can occur in short periods of time, can impact cognitive performance in multiple
ways and may affect motivation and perseverance. Continued focus and research needs to be ac-
complished that will clearly provide strategies for avoidance and mitigation of cognitive variability
among individuals and the danger of task loaded mental fatigue.
